Abstract Objective The primary aim of this study was to test a psychosocial model of medication adherence among people taking antiretroviral medications. This model was based primarily on social cognitive theory and included personal (self-efficacy, outcome expectancy, stigma, depression, and spirituality), social (social support, difficult life circumstances), and provider (patient satisfaction and decision-making) variables. Design The data for this analysis were obtained from the parent study, which was a randomized controlled trial (Get Busy Living) designed to evaluate an intervention to foster medication adherence. Factor analysis was used to develop the constructs for the model, and structural equation modeling was used to test the model. Only baseline data were used in this cross sectional analysis. Methods Participants were recruited from a HIV/AIDS clinic in Atlanta, GA. Prior to group assignment, participants were asked to complete a questionnaire that included assessment of the study variables. Results A total of 236 participants were included in the analysis. The mean age of the participants was 41 years; the majority were male, and most were African-American. In the final model, self-efficacy and depression demonstrated direct associations with adherence; whereas stigma, patient satisfaction, and social support were indirectly related to adherence through their association with either self-efficacy or depression. Conclusion These findings provide evidence to reinforce the belief that medicationtaking behaviors are affected by a complex set of
Introduction
The advent of combination antiretroviral therapy (ART) for treatment of human immunodeficiency virus (HIV) began a new era of HIV care. The ability to control HIV infection through the use of medications has reduced mortality and prolonged life expectancy (Machtinger and Bangsberg 2005) . Studies show that individuals who take 95% or more of their prescribed ART medication benefit more from treatment than those who take less than 95% (Bangsberg et al. 2001; Paterson et al. 2000) . The proportion of people taking 95% or more of their prescribed medications is relatively small. Paterson et al. (2000) found that approximately 30% of patients were able to achieve this level, and Golin and colleagues (2002) found that only 4% of patients took 95% or more of their medications consistently. In addition, adherence rates tend to decline over time (Howard et al. 2002; Ickovics et al. 2002) .
Fluctuating or inadequate blood/serum levels of antiretroviral medications interfere with full viral suppression, which minimizes the effect of antiretroviral therapy and increases the likelihood of drug resistance (Bangsberg et al. 2001) . Inadequate or inconsistent medication intake is a concern for health care providers, who are aware of the side effects and lifestyle changes required for their patients to take these medications. Research shows that medicationtaking difficulties can be due to medication-related factors such as pill burden, side effects, and complicated regimens (Bartlett et al. 2001; Fogarty et al. 2002; Ickovics et al. 2002) . As new generations of drugs become available, pharmaceutical companies are addressing these concerns by developing pills that include more than one drug and regimen schedules that offer once or twice per day dosing with fewer and smaller pills.
Another area that has received attention with regard to ART adherence is the personal and social characteristics that might serve to foster or hinder adherence efforts. For example, researchers have found that depression (Ammassari et al. 2004; Kleeberger et al. 2004; Sledjeski et al. 2005 ) and low self-efficacy (Catz et al. 2000; Godin et al. 2005) contribute to low levels of reported adherence, and that having a good support system and positive attitudes (Catz et al. 2000; Godin et al. 2005 ) about medication taking foster adherence. While HIV adherence literature provides a good understanding of the personal and social variables that are most likely to play a role in ART adherence, the complexity of the interrelationships among these variables may be less well understood. From a practical standpoint, the complexity of these relationships may make it difficult to determine exactly which variables should be the focus of intervention programs.
A number of studies examining correlates of ART adherence have relied on an examination of bivariate relationships or have approached the analysis via multiple linear regression. (Ammassari et al. 2002; Ickovics et al. 2002) . While providing useful information, these types of analyses fail to account for the complex relationships among variables that are likely to influence ART adherence. An investigation of factors influencing ART adherence may be better approached using structural equation modeling (SEM), a technique designed to explore both the direct and indirect effects of variables on an outcome of interest. In the analysis reported here, we developed and tested a model of ART adherence using personal and social variables identified in the ART adherence literature and elaborated within the framework of social cognitive theory.
Theoretical Perspective
There are a number of personal and social factors that have been identified as possible factors in ART adherence (Ammassari et al. 2002; Fogarty et al. 2002; Ickovics et al. 2002) . In order to create a realistic model for testing, we used a systematic method to select the most salient variables to include in the model using social cognitive theory (SCT) as the guiding framework. Thus, the first set of variables (self-efficacy, outcome expectancy, depression, and social support) was derived from SCT, and the second set was composed of variables (spirituality, stress, stigma, patient satisfaction, and patient participation in decisionmaking) with evidence of relationships to the core SCT variables. Evidence for relationships in the proposed model ( Fig. 1 ) was obtained from both theoretical and empirical sources.
SCT proposes that personal factors, environmental (social) factors, and behavioral factors all interact to determine behavior (Bandura 1997) . The central construct of the SCT is perceived self-efficacy, defined by Bandura (p. 21) as ''a judgment of one's ability to organize and execute given types of performances.'' Self-efficacious people are more successful in performing specific behaviors because they are more likely than others to persevere even under difficult situations until their goals are achieved. The results of several studies examining ART adherence support the relationship between self-efficacy and adherence in which higher levels of self-efficacy correspond to higher rates of ART adherence (Catz et al. 2000; Gifford et al. 2000; Tuldra et al. 1999) .
A second core SCT variable is outcome expectancy, which is defined as ''a judgment of the likely consequence [a] performance will produce'' (Bandura p. 21) . People who expect positive outcomes associated with behaviors are more likely to perform that behavior than people who expect negative or neutral outcomes. The relationship between outcome expectancy and ART adherence has received some support, particularly when outcome expectancy is conceived of as a person's belief in medication efficacy or attitude towards adherence (Godin et al. 2005; Viswanathan et al. 2005) .
SCT proposes that beliefs about one's abilities influence both thoughts and affective states. Highly efficacious people tend to think about positive outcomes associated with behaviors, thus the proposed link between self-efficacy and outcome expectancy (Fig. 1 ). In addition, low self-efficacious people are prone to self-disparaging thoughts and demoralization that in turn lead to depressive ideation. The latter proposition is supported by empirical evidence showing a relationship between self-efficacy and depression (Arnstein et al. 1999; DiIorio et al. 2004; Ong and Walsh 2001) . Moreover, several investigators have found that higher levels of depression correspond to lower levels of ART adherence (Ammassari et al. 2004; Gonzalez et al. 2004; Kleeberger et al. 2004) .
Another core SCT variable is social support which is important to the development of self-efficacy beliefs (Bandura 1997) . Studies among people with HIV provide evidence for a positive relationship between support and self-efficacy (Godin et al. 2005 ) and a negative relation between being in a primary relationship and depression (Goldstein et al. 2005) .
The second set of variables included in the model was composed of those identified in ART adherence literature and related to the above set of core SCT variables. These variables are spirituality, stigma, stress, patient satisfaction, and patient participation in decision-making. Studies show that people with HIV who are more spiritual report more positive health practices (Latkin et al. 2002) , more hope and social support (Ironson et al. 2002) , less affective or emotional distress (Ironson et al. 2002; Sowell et al. 2000) , and fewer depressive symptoms (Coleman 2004; Sterk et al. 2003) . In contrast both stigma and stress have been noted to have negative effects on well being. People who report higher levels of stigma or stress tend to be less efficacious (Airlie et al. 2001; Reynolds et al. 2004 ) and report more depressive symptoms (Lee et al. 2002; Mazure and Maciejewski 2003) .
Finally, a patient's relationship with their health care provider plays an important role in adherence (Altice et al. 2001; Heisler et al. 2002; Murphy et al. 2004; Schneider et al. 2004) . In a longitudinal analysis of adherence to HIV medication, Godin et al. (2005) found patient-doctor satisfaction to be a significant predictor of attitude. In a study of antiretroviral adherence among incarcerated HIVinfected women, Mostashari et al. (1998) found that women expressing more positive relationships with the physicians also reported higher levels of ART adherence.
In summary, we hypothesized that the personal and social variables of self-efficacy, outcome expectancy, and depression mediate the relationships of the personal and socially related variables of social support, spirituality, stigma, stress, patient satisfaction, and patient participation in decision-making to ART adherence.
Methods
The data for this analysis came from the Get Busy Living study, a 5-year study funded by the National Institute of Nursing Research. The primary aim of the project was to evaluate an intervention based on Motivational Interviewing (MI) designed to promote adherence to ART. The study was conducted at a clinic that serves people with HIV located in a large southeastern metropolitan area.
Prior to the initiation of the study, the protocol was reviewed and approved by the Emory University Institutional Review Board and by the research boards serving the clinic. Clients were eligible if they were referred by a nurse educator at the clinic and met the following inclusion criteria: (1) infected with HIV; (2) prescribed a multi-drug regimen for the first time or made a change in one or more of their current drugs; (3) 18 years of age or older; (4) spoke English; (5) had a telephone and VCR or access to one; (6) mentally stable as determined by screening assessments; and (7) willing to participate.
Participants signed informed consent forms and then were screened for eligibility. Eligible participants returned within three weeks for a baseline assessment. Following the assessment, they were randomly assigned to the 
Measures
The analysis began with developing and testing measurement models for each latent variable. Each variable was measured using standard scales, which varied in length from 4-50 items. The goal of the initial analysis was to select the observed variables (items) that best represented the constructs included in the model. Four to six observed variables for each latent construct were selected from among the items appearing on the scales that had been selected as measures of the study variables. The results of item analysis and factor analysis were used to identify items for potential inclusion as observed measures of a construct. First, factor analysis was used to determine the underlying structure of each scale, and for scales in which factors were clearly identified, items were selected from one factor and the construct refined. For scales in which factors were not clearly identified, item analysis was used to select the items for use in the measurement model. Below each of the original study measures is described along with the process used to select the items and the list of items used to measure the construct. Adherence was measured using 14 self report items from The UCSF Adherence Questionnaire (Chesney et al. 2000) that describe reasons for missing medication during the past 30 days. Higher scores indicate fewer reasons for missing medication and thus are associated with greater adherence. Five items that loaded together during factor analysis were selected for use in the measurement model. The construct consisted of questions that addressed logistical problems with remembering to take the medication as opposed to conscious decisions about the pills themselves. The five items composing the construct were: Were away from home; Were busy with other things; Simply forgot; Had a change in daily routine; and Fell asleep/slept through dose time. The internal consistency of the five items as measured by Cronbach's alpha was .86.
Medication-taking self-efficacy was measured using four items from the Antiretroviral Self-Efficacy Scale. The 19-item scale was based on Bandura's (1997) conceptualization of self-efficacy and on a similar scale used for people with epilepsy (DiIorio et al. 2004 ). The four items available at baseline were: I can always take my HIV medications when I am away from home; I can stay on my HIV medications most of the time; I can always take my HIV medications on holidays, birthdays, vacations, and other special occasions; I can always follow my HIV medication schedule. Higher ratings correspond to higher levels of perceived self-efficacy. The items reflected acceptable internal consistency with a Cronbach's alpha of .83.
Expected outcomes or attitudes related to taking antiretroviral medications as ordered were measured using a scale called the Antiretroviral Attitude Scale, adapted from a similar scale developed for people with epilepsy (DiIorio et al. 2004 ). The following four items were asked in the baseline assessment: If I take my HIV medications, my viral load will go down; If I take my HIV medications, my T cells or immune cells will go up; If I take my HIV medications, I will live longer; If I take my HIV medications, I will get back to my usual weight. Higher levels signify more positive outcome expectancies of adhering to medication. Cronbach's alpha for these items was .79.
Depression was measured by the Center for Epidemiologic Studies Depression Scale (CES-D), developed for assessment of symptoms of depression in the general population (Radloff 1977 ). Higher scores indicate higher levels of depression. Thus, four items with the highest item to total correlations were selected to represent this construct in the measurement model. These items were: I felt depressed; I felt sad; I felt that I could not shake off the blues even with the help of my family and friends; I felt lonely. Cronbach's alpha for the set of items was .84.
The Personal Resource Questionnaire85 Part 2 (PRQ85-2, (Brandt and Weinert 1981) was used to measure social support. Higher scores indicate greater levels of support. The four items with the highest item to total correlation were selected for use in the measurement model. All four were within the Intimacy subscale. The items were: I have people to share social events and fun activities with; If I need advice there is someone who would assist me to work out a plan for dealing with the situation; When I am upset there is someone I can be with who lets me be myself; There is someone who loves and cares about me. The Cronbach's alpha was .83.
Spiritual well-being was assessed using the Religious Well Being (RWB) subscale of the Spiritual Well-Being Scale (SWBS) developed by Paloutzian and Ellison (1982) . Higher scores correspond to increased levels of religious well being. The four items included in this analysis were selected based on factor loadings and reflect positive statements about a person's relationship with God. The four items were: I believe that God is concerned about my problems; My relationship with God helps me not to feel lonely; I feel most fulfilled when I'm in close communion with God; My relation with God contributes to my sense of well-being. The internal consistency of these items was .89 as measured by Cronbach's alpha.
Stigma was measured using the personal stigma items from the Perceived Stigma of HIV/AIDS Scale (Pequegnat et al. 2001 ). Higher scores signify higher levels of perceived stigma. Four items were selected from this scale using factor analysis. The resulting construct addressed the belief that others were justified in avoiding contact with someone with HIV and, conversely, the belief that their own illness was a matter of bad luck. The four items were: I understand why people would reject my friendship because I have HIV; I agree with mothers who do not want their children to play with my children because of my HIV; Because of my HIV, I should not hold a new infant; I think that my getting HIV was just a matter of bad luck. The Cronbach's alpha for the items was .77.
The Difficult Life Circumstances Scale (Barnard 1994 ) was used to assess life-events of persons living in poverty or in ongoing stressful life circumstances. The scale provides an index of the number of stressful circumstances with which a person must contend. Four items were selected based on their item to total correlations: Do you feel that you do not have enough privacy? Does someone in your household other than you or your partner have problems with alcohol or drugs? Is someone other than your current partner presently abusing you sexually, physically, or emotionally? Are you having regular arguments or conflicts with any family members? The items reflected lack of privacy, arguments with family, and problems with drugs and abuse by someone other than the participant's partner. The reliability coefficient, a Cronbach's alpha of .51, was somewhat lower among these items as might be expected of an index.
The Patient Satisfaction Questionnaire-III from the Medical Outcomes Study (Marshall et al. 1993 ) was used to measure patient satisfaction. Higher scores translate to increased levels of satisfaction. The four items with the highest item to total correlation within the Communication Satisfaction subscale were used in the measurement model. These items were: Doctors are good about explaining the reasons for medical tests; During my medical visits, I am always allowed to say everything that I think is important; Doctors sometimes ignore what I tell them; Doctors listen carefully to what I have to say. The Cronbach's alpha was .73.
The Multidimensional Desire for Control Scale (Anderson et al. 1989 ) was used to measure patient participation in decision-making (decision-making). The four items that correspond to shared decision making were selected for inclusion in the measurement model. Higher scores indicate more desire to share in decision making with one's health care provider. The four items were: The doctor and I will be equal partners in establishing the treatment goals; The doctor and I will make decisions about my medical care together, on an equal basis; The doctor will give me a choice about what medication I should use at home; The doctor and I will supervise my treatment program together. The reliability coefficient for this subscale was .89 as measured by Cronbach's alpha.
Data Analysis
Prior to testing the model, descriptive statistics for the observed variables, including skewness and kurtosis, were evaluated using SPSS Version 13.0. Variables within the Difficult Life Circumstances scale for which the participants selected not applicable were set to zero as the lack of applicability was assumed to mean that the participant was not experiencing the circumstance. Following this procedure, we replaced missing item responses within any scale with the participant's mean score if the participant had completed 75% or more of the total scale.
Confirmatory factor analysis was performed using Lisrel 8.72 to test the measurement model for each latent construct. The fit of each measurement model was assessed using the Root Mean Square Error of Approximation (RMSEA) (Browne and Cudeck 1993) and the Goodness of Fit Index (GFI) (Jöreskog and Sorbom 1984) . Model modification indices were consulted in cases where confirmatory factor analyses did not result in acceptable measures of fit (MacCallum 1986).
Structural equation modeling was then employed using Lisrel 8.72. Initially, the entire theoretically derived and literature based model was tested. We then proceeded to test five less complicated models by eliminating paths based on statistical (P [ .10) and conceptual criteria. In order to identify the most salient constructs, we then included only the core variables of self-efficacy, outcome expectancy and depression with reasons for non-adherence as the dependent variable, and kept only those constructs that were significantly associated. Given the well-established theoretical framework from which we were working, we decided to retain the core variables of self-efficacy, outcome expectancy and depression with reasons for nonadherence as the dependent variable as long as empirically possible. Subsequently, we focused on the removal of more distal variables that were shown to be non-significant in the model. These resulting models were again evaluated using the RMSEA (Browne and Cudeck 1993) and the GFI (Jöreskog and Sorbom 1984) as the primary measures of fit along with v 2 /df, AGFI, NFI, and NNFI.
Results
A total of 236 participants were included in the final model. Eleven participants were eliminated from the sample due to incomplete data for the selected variables. The age of those included in the analysis ranged from 22 to 61 years with a mean of 40.98 years (SD = 7.125). The majority of the sample was male (66.5%), and most participants were Black/African American (87.3%). A majority of the sample had completed high school (86.4%), and 30.5% had attended college or technical school, and an additional 6% had graduate or professional degrees. Slightly more than half of the sample had never been married (52.1%). Approximately 30% were separated, widowed or divorced, and the remaining 20% were married or in a committed relationship. For the most part, participants did not work for pay (80.8%) and a majority did not live alone (65.7%). Most participants (81.7%) reported an income of B$950 per month. The results of the analysis of demographic variables are displayed in Table 1 . Analysis of internal consistency resulted in more than adequate reliability for all measures except difficult life circumstances, which fell below the cutoff of .70. Skewness was evident in all four of the self-efficacy variables, three of the four patient satisfaction variables, and two of the four social support items. The indicators for difficult life circumstances and decision-making also showed evidence of skew. These results are displayed in Table 2 .
In general, the pre-specified measurement model for each latent construct showed evidence of adequate fit and did not require additional modification. However, in the case of the latent construct for adherence, the modification indices indicated that the errors of the reasons ''Simply forgot'' and ''Fell asleep/Slept through dose time'' should be allowed to co-vary. This modification was implemented for all models tested.
Although bivariate correlations among the latent variables indicated that some of the a priori specified paths would very likely be non-significant, we tested the full model as specified in Fig. 1 . The fit statistics for this model are reported in Table 3 . While these statistics could be considered adequate, there were nine non-significant paths with five of those having P-values far exceeding .10 (referring to the path letters in Fig. 1 -c, h, l, m, n). The test statistics for paths e, d, g, and o suggested that they should initially remain in the model. In testing model A, we decided to retain outcome expectancy as this was a primary construct of the theoretical framework and to drop only paths h, l, m, and n. As might be expected, the fit statistics for this model were similar to those from the full model since the paths dropped were those contributing very little to the model. Given that outcome expectancy remained a non-significant predictor of adherence, we decided to remove this portion of the model and make one additional modification based on the observed bivariate relationships-a path from patient satisfaction to self-efficacy (s) was added maintaining path r (decision-making to satisfaction). As shown in Fig. 2 , this model included the following paths: a, b, d, f, i, j, k, r, s. This model showed evidence of relatively good fit. The only non-significant path was that from self-efficacy to depression (t = -1.50).
Two simpler models were also tested. The first, model C, was the same as model B with the path from decisionmaking to patient satisfaction eliminated. The final model tested was the model presented in Fig. 3 and in Table 3 as the reduced model. We made the decision to drop difficult life circumstances and decision-making because of previously identified distribution and measurement issues. Given the strength of the relationship between social support and depression and its relatively weaker relationship with self-efficacy, we decided to test a final reduced model with this path eliminated. These final model modifications were made, in part, to develop a model that would potentially have greater generalizability.
Final Model
After testing multiple models, a final model was decided upon based on theoretical soundness, literature support and empirical tests. The final model is displayed in Fig. 3 . In this model, self efficacy and depression were found to have direct associations with the measure of adherence; and stigma, patient satisfaction, and social support had indirect associations with adherence through either associations with self-efficacy or depression. The model revealed a positive and statistically significant association between self efficacy and fewer reasons for non-adherence (higher scores indicates better adherence) and a statistically significant, negative association between depression and fewer reasons for non-adherence. There was also a negative association between self efficacy and depression. This association was significant and equivalent to that between depression and reasons for non-adherence. Stigma and patient satisfaction were both significantly correlated with self efficacy, with the former relationship being negative and the latter being positive. Social support was significant in a negative association with depression. The GFI for the final model was .90 and the RMSEA was 0.031 A GFI is considered acceptable if it is .90 or above (Jöreskog and Sorbom 1984) and the RMSEA should be less than or equal to 0.10 (Browne and Cudeck 1993) . The chi-square was significant at 0.0085, but the chi-square value itself was only 1.2 times its degrees of freedom, which is considered within the acceptable threshold of twice the degrees of freedom for models with a large number of observed variables (Marsh and Hocevar 1985) .
Discussion
The purpose of this study was to test a model of medication adherence among individuals taking antiretroviral medications. Structural equation modeling was used to test the proposed model examining the effects of several psychosocial variables on medication adherence. The core aspect of the model, derived from social cognitive theory, was partially supported. Self efficacy and depression were directly related to adherence, and self-efficacy was found to Adherence 5 * p < .05 ** p < .01 *** p < .0001 Fig. 3 Reduced model of adherence have a weak indirect relationship to adherence through its association with depression. These relationships lend further support to previous studies that have investigated both the role of self-efficacy and depression on medication adherence (Catz et al. 2000; Gonzalez et al. 2004; Kleeberger et al. 2004) . Moreover, the results provide support for self-efficacy theory. Bandura (1997) reminds us that the relationships among behavior, efficacy beliefs and depression are quite complex. Under demanding conditions such as taking antiretroviral medications, highly self-efficacious people tend to confront challenges and persevere to overcome barriers to adherence. On the other hand low self-efficacious people are often quick to blame themselves for their inability to take their medications as ordered. Such negative self-evaluations can lead to despondency and depression, which in turn can exacerbate one's inability to take medications.
Based on theory and empirical data, we proposed a link between social support and two constructs-self-efficacy and depression. Model testing revealed a strong relationship between social support and depression. Thus, participants in this study reporting high levels of social support tended to have fewer depressive symptoms, which in turn supported greater adherence. In the full model and in models A and B, self-efficacy, was found to mediate the relationship between social support and adherence as proposed. In an exploratory model, in which we only included social support, self-efficacy, depression, and adherence, both self-efficacy and depression mediated the relationship between social support and adherence. This set of relationships was comparable to that of Simoni (2002) who found that both depression and self-efficacy served as mediators of social support among African American and Puerto Rican men and women. In our analysis, the path between social support and self-efficacy was diminished when the construct of patient satisfaction was included in the model. This latter finding suggests that the provider played a more important role in enhancing medicationtaking efficacy than did general support from family and friends among our sample. DiMatteo (2003) has studied patient-provider communication extensively and has shown that patients do listen to their providers. Moreover, their perceptions of providers, including how well they communicate, can have long term consequences in how people manage their disease regimens. Much like our findings, Godin et al. (2005) found the patient's relationship with their physicians predicted their level of efficacy, which in turn supported ART adherence. The current study adds to these studies by proving additional support for the role of providers in enhancing efficacy beliefs.
Outcome expectancy, a core social cognitive construct, failed to mediate the relationship between self-efficacy and adherence as expected based on theory. Preliminary analysis indicated that the relationship between outcome expectancy and adherence was relatively small. Moreover, the measurement model for outcome expectancy showed poor fit relative to the other latent constructs included in the model. The small bivariate relationship and the poor fit of the measurement model could, in part, be due to the limited variability and a ceiling effect noted in the responses to the individual outcome expectancy items. Our results are not unlike those of other investigators who have found that outcome expectancy may not be as strong a variable when other relationships are considered within adherence models. In a path analysis of epilepsy medication management, DiIorio et al. (2004) also reported a lack of association between outcome expectancy and selfmanagement. In the full model, it was interesting to note that the paths o (spirituality), p (decision-making), and q (patient satisfaction) leading to outcome expectancy were statistically significant. This provides some support for the notion that the patient-provider relationship is an important determinant of a patient's understanding of and outcome expectancy regarding engagement in a particular treatment regimen. These results point to a need to further explore the construct of outcome expectancy and its measurement.
As expected, self-efficacy mediated the relationship between stigma and adherence. The relationships were moderate and showed that high levels of perceived stigma tended to deflate one's sense of confidence in taking medications, which in turn negatively affected adherence. The association between stigma and self-efficacy was alluded to by Goffman (1963) who noted that ''the standards he [person with stigma] has incorporated from the wider society equip him to be intimately alive to what others see as his failing, inevitably causing him, if only for moments, to agree that he does indeed fall short of what he ought to be.''(p. 7). These results extend our understanding of how stigma can play a role in adherence behaviors by influencing perception of how well one can deal with the complexity of medication management.
Several variables that were tested but not retained in our final reduced model were spirituality, difficult life circumstances, and decision-making. We expected that spirituality might be an important variable because of the mention by the participants of the role of spirituality in dealing with the disease. While it may play an important role in how patients deal with the disease, it may not be associated with engaging in the specific behavior of taking one's medication. The difficult life circumstances variable and the decision-making variable were not included in the final model because of concerns regarding measurement and specificity of the constructs, limiting generalizability and stability of the coefficients.
Implications for Practice
Overall the relationships within the model have implications for practice including the development of adherence interventions. Our results suggest that adherence interventions that support self-efficacy and address depressive symptoms may function to improve or maintain desirable levels of medication taking. Attempts to disrupt the vicious cycle of low self-efficacy, depression, and non adherence can begin with interventions directed at modifying depression or alternatively by enhancing self-efficacy and developing strategies to address real barriers to medication taking. While our results and those of others suggest that social support may play more of an indirect rather than direct role in promoting adherence, social support along with patient satisfaction and stigma play key roles in adherence behavior and should be considered in intervention approaches. Interventions that attempt to improve social support, improve patient satisfaction, and reduce stigma can serve to improve the core factors that are associated with medication adherence. A secondary contribution of this paper is the development of smaller scales with fewer items to measure complex adherence-related constructs. These scales demonstrated adequate reliability during testing with the present sample. The use of smaller scales as opposed to longer measures in adherence research reduces respondent burden. Future research should explore the reliability and validity of these scales and the feasibility for use in research studies.
Limitations
The model we tested was limited to psychosocial variables. As such, the model did not include other factors that might also influence medication adherence. These factors include medication related variables such as number of medications and number of doses. Access to care and financial concerns may also serve to interfere with adherence and were not considered in the present study. A second limitation was the presentation of a modified model as the final model. We urge caution in the interpretation of this model because we deleted several of the initial variables that were included based on theoretical or empirical evidence. Additional research is necessary to determine whether or not this exploratory model is supported. It is important to consider that replication of this model does not mean that other models do not exist. Once the model is validated, we suggest adding additional regimen specific and structural variables to develop a more comprehensive medication adherence model.
